Homicide committed by a person who subsequently commits suicide within one week of the homicide is a relatively rare event. The current study used an explanatory sequential design, including psychological autopsies, to identify psychiatric and other contributing factors in 35 homicide-suicide cases in northern Gauteng Province, South Africa. This research highlighted the complex multifactorial nature of these events. Identification of high-risk individuals and delineation of contributing factors is important. Early recognition and effective treatment of psychiatric illness, particularly depression and substance use problems, in people experiencing relationship issues (with pending/recent separations) and financial stressors, is an essential component in the prevention of homicide-suicide incidents. Evaluations should always include direct questioning about suicidal and homicidal ideations. Mental health practitioners have a definite role to play in offering comfort, support, and treatment to all those who remain behind after these devastating events. Urgent attention needs to be given to the availability of support and treatment for investigating police officers and surviving family and friends.
Introduction
"Death, of course, is a refuge. It's where you go when a new name, or a mask or cape, can no longer hide you from yourself. It's where you run to when none of the principalities of your conscience will grant you asylum. (Cleave, 2008, p. 22)" Homicide-suicide (HS) is a relatively rare event that has a far-reaching impact, affecting surviving family, friends, colleagues, witnesses, and investigators, and which constitutes an emerging public health problem. HS has been defined as homicide committed by a person who subsequently commits suicide within one week of the homicide (Marzuk, Tardif, & Hirsch, 1992) . In most cases the subsequent suicide occurs within a 24-hr period (Knoll, 2016) .
The incidence of HS varies around the world, but some studies have shown a relatively consistent global incidence averaging 0.2-0.3 per 100,000 people (Coid, 1983; Eliason, 2009; Marzuk et al., 1992) . Rates in the United States range from 0.134-0.55 per 100,000 (Bossarte, Simon & Barker, 2006) . Research in two different regions of South Africa reflects a higher incidence than the international average. The annual incidence of HS in the Pretoria region of South Africa's Gauteng Province from January 1997 to October 2001 averaged 1 per 100,000 (Jena, Mountany, & Muller, 2009) . This is from the same region as the present study. In Durban, in South Africa's KwaZulu-Natal Province, the incidence was 0.89 per 100,000 for the years [2000] [2001] (Roberts, Wassenaar, Canetto, & Pillay, 2009) .
Most research suggests that perpetrators of HS differ from those of typical perpetrators of murder or those who commit suicide in terms of socio-demographic characteristics, and that they are usually older and more likely to be married or recently separated. HS has unique characteristics that distinguish it from homicide only or suicide only, and seems to be more likely to be precipitated by interpersonal crises than suicide only (Knoll, 2016) .
Apart from those pertaining to incidence, findings in the South African studies are generally similar to those found globally in that the majority of HS cases are committed by middle-aged men, with most victims being female and the perpetrator's younger intimate partner of the same race. The most frequent apparent reason for murder is the breakdown of an intimate relationship. Shooting is the most common method used (Eliason, 2009) . Alcohol use is associated with perpetrators and victims at the time of the HS, with a preponderance in the former (Chan, Beh, & Broadhurst, 2003; Felthous & Hempel, 1995; Lecomte & Fornes, 1998; Milroy, Dratsas, & Ranson, 1997; Shiferaw, Burkhardt, Lardi, Mangin, & La Harpe, 2010) .
The available literature often focuses on the epidemiology and socio-demographics of HS with a relative paucity of information related to psychiatric factors. A review on mental illness in HS found that depression was the most frequent psychiatric disorder reported (in about 39% of the offenders in the 20 studies that assessed depressive disorders), followed by substance abuse (about 20% of the offenders in 10 studies) and psychosis (about 17% of the offenders in 11 studies) (Roma et al., 2012) . Rosenbaum and Bennett (1986) strongly suggest that depressed patients most at risk for homicide-suicide are those suffering from one of the following: a personality disorder or traits of a personality disorder; a history of child abuse; a history of alcohol and substance abuse; suicidal behavior; or depression precipitated by sexual infidelity (real or imagined). While depression appears to be one of the most common psychiatric disorders associated with HS, previous studies typically lack detailed information on the dynamics underlying the event, the motives involved and the role of other precipitating factors (Roma et al., 2012) . For this reason, several researchers have called for further studies, including studies that evaluate survivors of these acts and/or that make use of psychological autopsy methods (Cohen, Llorente, & Eisdorfer, 1998; Liem, 2010; Roos & Bodemer, 1989) .
To date, in only two other studies were family members interviewed following the psychological autopsy approach (Knoll & Hatters-Friedman, 2015; Rosenbaum, 1990) . Shneidman (1969) coined the term "psychological autopsy" to describe a thorough retrospective investigation to obtain information about the intention of the deceased. Individuals who know the deceased's actions, behavior, and character well enough to report on them are interviewed to obtain the relevant information (Shneidman, 1981) .
Using the psychological autopsy method, the data from HS cases became more complete, making conclusions more accurate. Psychological autopsies are superior to mere record review because they are more comprehensive and more likely to capture psychological and contextual circumstances preceding the HS (Conner et al., 2011) . Data are synthesized from multiple sources, resulting in an indepth understanding of personality, behavior, and motives. Unique and critical individual information may not be present in police or coroner records, which do not typically focus on such data (Knoll & Hatters-Friedman, 2015) .
From the available literature, it is clear that individual variables are not sufficient to explain the HS phenomenon; psychopathology, interpersonal dynamics, stressors, and other community factors are implicated. Social support; help from health-care professionals, family and friends; support in seeking domestic violence protection; and assistance with conflict management and resolution are essential (Malphurs, Eisdorfer, & Cohen, 2001) . If prevention and intervention strategies are not sensitive to the understanding and worldview of the patients, then these strategies may not be effective, or may even fail completely (Bell, Dominica, & McBride, 2010) . Socioeconomic data, medical and psychiatric evaluations, information about cultural variables, information about the possession of firearms, and data on previous episodes of violence, have been shown to aid the understanding and prevention of this phenomenon (Goranson, Boehnlein, & Drummond, 2012) .
Although most forensic psychiatrists do not routinely perform psychological autopsies, there is a growing need for such professional involvement, which includes cooperation and interaction with other forensic scientists. Moreover, some of the basic principles of forensic psychiatry can easily be applied to psychological autopsy evaluations (Botello, Weinberger, & Gross, 2003) . A pilot study done at Weskoppies Hospital/University of Pretoria evaluated nine cases where perpetrators of homicide survived a subsequent suicide attempt. It was found that psychosocial stressors and failure of coping mechanisms during periods of strife within an intimate relationship were prominent and should be a focus of future research. It also suggested that separation should possibly be investigated as an independent factor that promotes interpersonal difficulty associated with HS (Sussman & Kotze, 2013) . The current study took previous recommendations into account and aims to identify psychiatric and other factors contributing to HS.
Methods
The Head of Forensic Medicine, University of Pretoria, approached the Department of Psychiatry at the university to research the driving force behind HS incidents. The impact on survivors and staff members investigating these cases sparked this research.
Ethical considerations
As this study is of an extremely sensitive nature, permission was obtained initially from the Chief Executive Officer: Forensic Pathology Services and the Provincial Commissioner, South African Police Service (SAPS) Gauteng, with final ethical approval from the Faculty of Health Sciences Research Ethics Committee, University of Pretoria. Prerequisites to obtain permission were that the SAPS had to be the first point of contact and that all participants in the psychological autopsy, including investigating officers and family members or friends of the deceased, should be offered psychiatric treatment or counselling.
Sampling
Purposeful sampling was used and all cases of HS (evidence of self-inflicted death after committing a homicide) identified by the Department of Forensic Medicine, University of Pretoria, from January 1, 2009 until December 31, 2014 (6-year period) were included. This department is responsible for the routine medico-legal investigation of unnatural deaths in the greater Tshwane metropolitan area and approximately 3,000 such deaths are investigated annually. There is no unique coding system for HS cases and a designated forensic pathologist had to personally identify specific cases. This is a timeconsuming process and contact information in older files was not always reliable, because people had moved or telephone numbers had changed. For these reasons, it was decided not to include cases from before January 1, 2009. A total of 35 cases were identified for inclusion.
Procedures
This was an explanatory sequential-design study where the collection of quantitative data was followed by the collection of qualitative data to investigate psychiatric and other contributing factors in HS cases in northern Gauteng Province, South Africa. After identification of the HS cases by the Department of Forensic Medicine, the principal investigator captured the following quantitative data from the Forensic Medicine files: SAPS details (including investigating officer name, contact number and case numbers); socio-demographic information about the HS perpetrators and victims (age, gender, home address. marital status, occupation, and the nature of the relationship between victim and perpetrator); post-mortem and laboratory details (date of death, place of death, method/cause of death, other injuries noted, toxicology results, e.g., alcohol levels); suicide and other relevant affidavit notes (e.g., witness statements); next of kin name; and contact numbers.
The research team consisted of nine psychiatrists from the Department of Psychiatry at the University of Pretoria who were prepared to participate in this study. All the psychiatrists were involved in forensic psychiatric practice at Weskoppies Tertiary Psychiatric Hospital with experience in this field ranging from five years to 34 years. The researchers were grouped into teams of two and HS cases for further qualitative investigation were allocated in a sequential manner with the purpose of exploring the findings in more depth. Interviews were conducted with all SAPS investigating officers and family or friends of the HS victims who could be contacted with the available information, were older than 18-years of age, were able to give informed consent and were willing to participate in the research.
In 26 of the total of 35 cases further qualitative data was obtained. The SAPS provided valuable additional information in eight cases, and in the other 18 cases, information was obtained from interviews with the perpetrator or victim's next of kin. In 9 cases both the perpetrator and the victim's next of kin were interviewed, in 5 cases only the perpetrators' next of kin were interviewed and in 4 cases only the victim's next of kin.
In the qualitative data-collection phase the researchers established research pathways after lengthy discussions and deliberations. The qualitative research guidelines included: contacting the SAPS investigating officer to obtain statements, contact numbers of next of kin and other informants; identifying a place of interview and obtaining informed consent; the use of audio recordings and transcriptions; the use of field notes (researchers' own written notes and summaries); and referral of informants with mental health problems for evaluation and treatment.
For each case, the SAPS investigating officer involved, or another designated officer, was the first point of contact for the researchers. The SAPS contact person was informed about the research and asked to contact family members of the deceased to discuss the research proposal and request their permission for the researchers to contact them. The contact details used were those obtained from the Forensic Medicine files or available in the police docket, and were mostly for family members who identified the deceased or were interviewed by the police following the HS.
The researchers then contacted people willing to participate to explain the nature of the research, as described in the informed consent, and arranged appointments to meet. The most suitable venue for the interview was discussed with the interviewee. It was preferable that the interview be done in an environment that was familiar to the interviewee. After taking these measures into account, the interview could also be scheduled at Weskoppies Psychiatric Hospital. Telephone interviews were done with participants who resided too far away for a face-to-face interview to be feasible. After these interviews psychiatric care and treatment was offered and arranged for research participants with psychiatric, social or other emotional problems.
The methods employed in this study were semi-structured interviews and additional sources of information included news reports, suicide notes and letters written to family members. The two psychiatrists allocated to each case were responsible for the qualitative data collection for that case. In the qualitative methodological account, the aim was to elucidate the significance and meaning people attach to social situations (Schurink, De Jongh van Arkel, & Roos, 1992) .
The researchers followed semi-structured guidelines for the interviews as set out in the Shneidman (1969) criteria for the performance of psychological autopsies and this includes: basic identifying information; specific details of the death; outline of the perpetrator and victim's previous history (e.g., suicide attempts/intent, psychiatric treatment, personality characteristics, recent stressors, alcohol/drug use, changes in routine before death); family psychiatric history; and quality of the perpetrator-victim relationship and other interpersonal relationships; reaction of informants to the death (Scott, Swartz, & Warburton, 2006) . This methodology involves a qualitative approach that provides loose guidelines for the researcher to follow, described as a "mixture of conversation, interview, emotional support, general questions, and a good deal of listening" (Scott et al., 2006, p. 813) . As part of the psychological autopsy, the researcher attempts to reconstruct the lifestyle of the victim, paying particular attention to the period of time immediately preceding the death. It has also been stressed that these criteria should not serve as a rigid structure, but rather as a set of general guidelines (Knoll & Hatters-Friedman, 2015) .
The guidelines for the interviews were followed, but the nature of the semi-structured interviews varied considerably according to the nature of the relationship between the interviewee and the deceased. The nature of this relationship greatly influenced the sensitivity of the interview and the information that could be provided by the informant.
It is apparent from the natural history that the following decisions and actions were relatively typical: after informed consent was given and the informant was assured of the confidentiality of the information, special attention was devoted to placing subjects at ease. For practical reasons, it was not possible to conduct more than one interview with each of the subjects. The length of the interviews varied, but were seldom less than 20 min in duration. An attempt was made throughout to make audio-recordings of the interviews, to have two psychiatrists present per interview and to keep field notes. In cases where language barriers existed, family members and/or the second research psychiatrist acted as interpreters. In light of the sensitive nature of the research phenomenon, a decision was made that the team members, in addition to their assigned role as researchers, would also have to fulfil a supportive role.
It is important to note that during the psychological autopsy evaluation, the forensic psychiatric/psychological examiner may contact people who are still in the grieving process. The primary purpose of the psychological autopsy is not therapeutic, but it is to gather information, in a sensitive manner, to determine the deceased's mental capacity to form the intent to commit suicide. It is common policy to suggest to the family members/significant others that they seek outside counseling to help them deal with the grieving process. However, the survivors often state spontaneously that the psychological autopsy was of therapeutic value to them as it allowed them to vent their feelings about the decedent's death and talk about the decedent's life (Botello et al., 2003) .
Data analysis
It is necessary to note that analysis of such data cannot really be separated from the steps/decisions taken during the process of the qualitative research. Although analysis and interpretation of the data (transcriptions of interviews, field notes, diaries, official SAPS documents, newspaper articles, etc.) were mainly done at the end of the investigation, provisional analysis, and interpretation occurred throughout the research process. The data collection and analysis were ongoing, recursive, and dynamic processes that occurred throughout the research investigation. Triangulation, using multiple sources of data with observations at different times and different places, as well as interview data collected from people with different perspectives was used to ensure validity of the data. Investigator triangulation was also used, with multiple investigators collecting and analyzing the data.
After the two research psychiatrists submitted their collected data on a specific HS case, the case study was discussed at a meeting with the other researchers. In addition, the principal investigator and another research psychiatrist then reread the data. During this process, psychiatric diagnosis was verified, classifications were assigned, emerging themes were identified, and insights were highlighted. The HS cases were classified into the major patterns proposed by Knoll (2016) . This classification involves a two-part label. The first part is based on perpetrator's relationship to the victim and the second part specifies the motive of the perpetrator. When psychological autopsies are used to investigate HS cases, a more accurate determination of motive can be made improving the reliability of these classifications (Knoll, 2016) . In our study, multiple investigators checked the classification independently.
A total of 18 meetings were arranged during the research period. The data were interpreted inductively and a hypothesis was formulated from the data obtained. We examined the data for general themes, concepts or patterns of interaction that occur fairly commonly, or that can serve as behavioral norms. We tried to determine why such generalities occurred. We were also alert to deviations from these generalities/norms and to possible reasons for these. There are no fixed rules for identifying themes and norms.
To obtain these objectives the following guidelines were used: read and reread the data; remain on the trail of themes, speculations, interpretations and ideas; watch for developing themes; construct typologies (typologies or classification schemes can be useful aids in identifying the theories and concepts and eventually developing a theory); develop concepts and theoretical propositions; and read the literature. Once everything is ready, it is essential to take cognizance of the existing literature and of those theoretical frameworks that are pertinent to the investigation (Schurink et al., 1992) .
While not all steps mentioned above were used in the present investigation, these guidelines were used as a broad framework for analyzing the data. This process was followed until the emerging findings were saturated.
Results
There were a total of 35 cases identified by the Department of Forensic Medicine during the specified time period. The total number of victims in these 35 HS cases amounted to 43 homicides. Additional qualitative information could be obtained for 26 of the 35 cases. Both quantitative and qualitative findings are given below.
Homicide-suicide details
The mean age of the perpetrators was 38.6 years (ranging from 24-73). In eight of the cases, the perpetrators' employment required them to carry firearms (e.g., SAPS/ security services) and seven of the perpetrators were unemployed.
The most common method of homicide was shooting, used in 25 of the 43 homicide cases (58.1%). Other homicide methods used included stabbing in seven cases (16.3%), blunt force trauma in 5 cases (11.6%), strangulation in 4 cases (9.3%), and poisoning in 2 cases (4.7%). Shooting was also the most common method of committing suicide and was used in 20 cases (57.1%). Other suicide methods included 10 cases of hanging (28.6%), 2 cases of poisoning (5.7%), and 1 case each (2.9%) of stabbing, gassing, and jumping in front of a train. The HS classifications that we found in our study are summarized in Table 1 and included: intimate-possessive, filicide-suicide, familicide-suicide, extrafamilial homicide-suicide, and familial-psychotic (Knoll, 2016 ).
In our study, there were only three female perpetrators, and in all three cases, they killed their children. The one extrafamilial case in our study, where the victim was not a partner or family member, followed the pattern that has been described as adversarial HS and involved a disgruntled individual (Large, Smith, & Nielsen, 2009 ). In five cases, there were multiple victims. The mean age for the victims was 26.0 years, with an age range of 5 months to 72 years. Of the total number of victims, 9 were male and 34 female.
Psychiatric factors
A psychiatric diagnosis was made in 15 (42.9%) of the total 35 cases, or 58% of the 26 cases where psychological autopsies were performed.
A mood disorder-related diagnosis was made in 9 (34.6%) of the perpetrators. The specific mood disorder diagnoses included major depressive disorder and adjustment disorder with depressed mood. In three of the cases of adjustment disorder with depressed mood, the diagnosis was related to a diagnosis of HIV. According to the available information, only two of the perpetrators were receiving antidepressant treatment at the time of the incident. Co-morbid diagnoses were common with the mood disorders and included alcohol and substance use disorders, and personality disorders/traits. We identified 6 individuals with traits suggestive of different types of personality disorders (23.1%). Seven (26.9%) of the perpetrators had a substance-or alcohol-related disorder diagnosis.
In the present study, only one perpetrator was diagnosed with a psychotic disorder, specifically Othello Syndrome or delusional jealously. Refer to Table 2 for a summary of the psychiatric diagnoses made.
Psychosocial and other factors
In the available literature, it has been suggested that the identification of other variables associated with violence should be included in future research. Other aspects enquired about in the current study included relationship problems, infidelity, recent or pending separation, domestic violence, financial/work-related stressors, and physical illness, and are summarized in Table 3 . Evidence of planning was also enquired about and was found to be present in 12 (46.1%) cases. These included acts such as the purchase of a firearm/poison, leaving letters/notes, doing internet searches for methods of killing, and telling people about intentions or making threats. Of the 43 victims five (11.6%) were in possession of protection orders prior to the HS incident (Domestic Violence Act 116, 1998). Of all the family members interviewed, only four reported that they received some form of professional support, counseling or treatment after the HS. All the people that were interviewed were offered psychiatric/psychological treatment as indicated. Most people declined the offer, but referrals were arranged in four cases.
SAPS members indicated that counselling services are made available to them, but that they seldom make use of the facility. None of the SAPS investigators accepted offers for referrals for psychiatric assessment and treatment.
Discussion
The motivation for suicide is determined by a set of complex dynamics, and HS is even more bewildering (Bell et al., 2010) . These events are multifactorial in nature and motivations are very complex.
In a recent editorial, it was stated that perhaps it is finally time to acknowledge that rare events such as suicide, as much as we may wish to prevent them, are impossible to predict with a degree of accuracy that is clinically meaningful (Mulder, Newton-Howes, & Coid, 2016) . The same may apply to HS incidents, although it may be possible to identify risk factors associated with HS incidents. As was shown in the present study and in previous research, precipitating factors can be delineated that might assist in the reduction of the number of incidents (Flynn, Gask, Appleby, & Shaw, 2016) . Another study has shown that about three out of ten HS cases might have been prevented if intervention had taken place for suicide or homicide-suicide threats, or if the perpetrator had received treatment for alcohol use problems (Saleva, Putkonen, Kiviruusu, & L€ onnqvist, 2006) .
In the present study, personality disorder or traits of personality disorders and substance use disorders in depressed patients played a prominent role. In five of the nine perpetrators diagnosed with a mood disorder, sexual infidelity was implicated. We also found that the breakdown of an intimate relationship, with a recent or pending separation, was the most common apparent contributing factor to HS (Felthous & Hempel, 1995; Flynn et al., 2016) . The personality traits identified were varied and, as was the case in a previous study, we could not identify a specific personality trait as a risk factor (Knoll & Hatter-Friedman, 2015) .
The one perpetrator who was diagnosed with Othello Syndrome had comorbid psychiatric diagnoses, including a depressive disorder, post-traumatic stress disorder, and opioid use disorder. Othello Syndrome is a psychiatric condition in which the degree of jealousy and/or belief of infidelity of one's spouse reach delusional intensity (Enoch & Trethowan, 1979) . Othello syndrome can be in part subsumed in the diagnostic nomenclature set forth by DSM-5 under the diagnosis of delusional disorder, the jealous type (American Psychiatric Association, 2013). The DSM-5 category of delusional disorder, jealous type covers only a portion of individuals suffering from Othello syndrome. The Othello syndrome may also be found as part of the symptom complex of other functional psychoses, such as schizophrenia or mood disorders with psychotic features (Enoch et al., 1979; Shepherd, 1961) . Organic factors have been implicated as the casual agent that the more accurate diagnosis is organic delusional disorder (Cummings, 1985) . From the aforementioned Othello syndrome is not seen as a distinct nosological entity. In the present study, the perpetrator's psychotic disorder may have been linked to his opioid use disorder. The frequently observed co-occurrence of alcohol use disorders in Othello Syndrome patients has suggested a possible link between the two conditions. (Shrestha, Rees, Rix, Hore, & Faragher, 1985; Todd & Dewhurst, 1955) . Othello syndrome patients often harbour hostility towards others, secondary to the delusional jealousy (Leong et al., 1994) . Such hostility may escalate to serious physical violence, including homicide, as in the case of the perpetrator with Othello Syndrome (Shepherd, 1961) .
The Domestic Violence Act (1998) in South Africa includes the regulation of protection orders as a means to control domestic violence and if a protection order is in place it could reflect on the seriousness of the threats of violence. In 2015, Govender made the conclusions that the SAPS response to allegations of domestic violence is unprofessional and ineffective. It was reported that this often results in under reporting of domestic violence crimes. Patriarchal norms still dominate family relationships, giving rise to domestic violence and recidivists commit many of the domestic violence crimes. The SAPS should act more decisively and consistently to move towards dealing with the perpetrators of domestic violence (Govender, 2015) . It was reported that in 2009 approximately 1 in 20 of the women killed by their intimate partners in South Africa were in possession of a protection order (Vetten, 2017) . In the present study, five of the victims had protection orders against the perpetrators. It was also found that despite the presence of relationship problems and even protection orders, family and friends usually find the HS completely unexpected, as reflected in these statements made by participants: "I saw her almost every day and never imagined that something like this could happen," and, "We can't accept this. We were not expecting such a thing."
The effects of HS were also evident in family and friends who struggled to make sense of the driving forces behind such an act. The statements they made included:
"It was pure evil, pure selfishness. We are so confused."; "I don't accept that being depressed is sufficient cause to do what he did. I think a lot of it was jealousy."; "The way he did it, that says to me that there was some kind of hatred there."; "It is so unreal that he died in this way. It is very difficult for us."; "He wanted her to be in his sight all the time. He was very jealous and possessive. He was obsessed with her."
These cases also adversely affected some of the members of the SAPS who were investigating them. In some instances, they knew the people involved from the community, or as colleagues, making it even more traumatic for them. Some statements by them were: "I went through hell and do not want to be reminded of it. I do not want to talk about this," and, "It is one of those cases that sticks with you. It kept on coming back".
A study done on family murders in South Africa concluded that mood disorders with suicide ideations constitute an important psychiatric factor in the etiology of family murder. (Roos, Beyers, & Visser, 1992) . This psychiatric factor in interplay with certain personality traits and stressors sets the scene for a family murder to take place. The results of the family murder study indicated that it is very important for a psychiatrist treating a depressed patient to enquire not only about suicidal thoughts, but also to explore homicidal thoughts and intentions directed toward close relatives, particularly if there are vulnerable potential victims, such as young children (Olivier et al., 1991; Roos, Beyers & Visser,1992) .
It must also be kept in mind that, as reflected in our findings and the available literature, men are consistently shown as the most frequent perpetrators, who mostly kill their female partners, or in a few cases their whole family, before killing themselves. Young children are the second most frequent homicide victims (Eliason, 2009; Flynn et al., 2016; Lecomte & Fornes, 1998) .
The most common methods used to commit homicide in this study, as well as the finding that the perpetrators mostly use the same method to commit suicide, were consistent with the available literature (Large et al., 2009; Saint-Martin, Bouyssy & O'Byrne, 2006) . Shooting is the most frequently used method of both homicide and suicide in most Western countries (almost 90% of all cases in the United States) (Eliason, 2009) . In China and Japan, the most frequent methods used are strangulation/hanging and stabbing (Chan et al., 2003; Satoh & Osawa, 2016) . Cross-national differences in the availability of firearms may explain international variations of homicide-suicide rates and patterns, and restricted access to guns may be one of the most potent ways to prevent HS and other lethal intentional violence (Liem, Barder, Markwalder, Killias, & Nieuwbeerta, 2011; Malphurs et al., 2001 ).
Qualitative research is an intricate and complex process during which several decisions and steps are typically taken simultaneously. A full account of this multifaceted enterprise was not possible in the method section. While many factors have obviously threatened the results of the current study, the researchers feel sure that at least the major observer effects were sufficiently covered and that the data collected did in fact have a high degree of validity. While the present study cannot offer an exhaustive description of the phenomenon of homicide-suicide as it manifests in the Gauteng region of South Africa, it does represent a relatively extensive study of 35 authentic cases of homicide-suicide.
Clinical implications
In the management of patients with mood disorders, primary care physicians, psychiatrists, and psychologists must not only enquire about suicidal ideation, they must also explore homicidal thoughts and intentions directed toward close relatives, particularly if there are vulnerable potential victims, such as young children. Physicians cannot be expected to prevent homicide-suicide directly, but they can reduce risk generally if they treat depression and recognize the risks associated with domestic violence (Flynn et al., 2016) .
Psychotic disorders did not feature prominently among psychiatric diagnostic entities. Physicians must be aware that delusional jealousy (Othello Syndrome), often raises significant forensic issues, particularly dangerousness. In cases of Othello Syndrome in which organic factors (including substance use disorders) played a significant role, physicians must be even more aware of dangerousness directed towards the person involved in the delusional jealousy (Leong et al., 1994) .
According to the Domestic Violence Act, No 116 of 1998, victims of domestic violence have the right to apply for a protection order from the SA courts. Physicians should be aware that in certain cases where protection orders have been granted, it may create a false sense of security. The present study showed that the perpetrators committed suicide-homicide in spite of protection orders being in place. While the Act emphasizes the importance of affording victims of domestic violence maximum protection, it fails to safeguard the state against litigation resulting from the unlawful conduct of the police. This lacuna can be avoided if police are properly trained in such matters, particularly when to detain. It is, therefore, doubtful whether the Act is the solution to domestic violence in South Africa (Sibisi, 2016 ).
We will never be able to prevent all cases of homicidesuicide (HS). There will always be family, friends and other contacts of the perpetrators who may be traumatized after these events. All members of the multiprofessional psychiatric team have a role to play in the initial management and rehabilitation of these people. Members of police services and emergency personnel must also be kept in mind. The psychiatric management of members of the SAPS does not seem to be working, and other measures should be put in place.
Limitations
The study was conducted on a small, regional sample that limits the extension of the results to other areas. That being said, most of the findings, including the perpetrator and victim profiles and HS methods were in keeping with those of other studies that included national data and used other research method (Chan et al., 2003; Felthous & Hempel, 1995; Lecomte & Fornes, 1998; Milroy et al., 1997; Shiferaw et al., 2010) . Retrospectively, post-mortem analysis can introduce bias, but because the parties involved with the HS are deceased, information is limited and difficult to obtain. Triangulation was used to limit the introduction of bias and to ensure the validity of the data. Only psychiatrists with at least five years' experience in forensic psychiatric assessments made the psychiatric diagnoses in this study, but independent reviews of the cases and additional independent interviews that could have ensured better reliability were not done.
Psychological autopsies could not be performed in all the HS cases and the number of psychiatric diagnoses made may have been higher if collateral information could have been obtained in all cases. Some reasons why psychological autopsies could not be performed in all the cases were difficulties in contacting the SAPS investigating officers involved with certain cases (because of transfers, etc.) and emotional difficulties in survivors and investigating officers that made them reluctant to participate in the research. Even in cases where additional information was obtained through interviews, it remained difficult to determine a perpetrator's mental state at the time of the HS incident. For these reasons, no causal relationship could be established and at most we could identify risk factors and other contributing/precipitating factors that play roles in HS.
As the accuracy of determination of motive in the Knoll (2016) classification of HS may remain problematic in certain cases, this may be seen as a limitation in the study.
Conclusions
Although it is unrealistic to expect mental health and general health care practitioners to prevent HS, the identification of precipitating factors and high-risk individuals can assist in reducing the number of incidents. Our study found that early recognition and effective treatment of psychiatric illness, particularly depression and substance use problems, in people experiencing relationship issues (with pending/recent separations) and financial stressors, should be an essential component in the prevention of HS incidents. Improvements in service delivery will have to focus on direct questioning about these issues, as well as suicidal and homicidal ideations.
The establishment of a nation-wide system to collect data, with a special register of such cases, will assist future research into this phenomenon. The other area that needs urgent attention and where service delivery will have to be improved on a national basis is the availability of support and treatment for SAPS investigators and surviving family and friends. Their overall wellbeing should be addressed through meaningful social support and effective medical care.
It will never be possible to prevent all HS cases, but medical, mental health, and social service professionals have a definite role to play in offering comfort, support, and treatment to all those who remain behind after these events.
